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(54) ACTIVE MATRIX TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lateral electric field 
type active matrix liquid crystal display device which has large j ggg 
improvement effects of a color shift and contrast 
SOLUTION: The active matrix liquid crystal display device is 
equipped with a lateral electric field type liquid crystal panel 10 
comprising an active element substrate 1, a counter substrate 
12, and a liquid crystal layer 13 held in a sandwiched state 
between the active element substrate and counter substrate, a 
1st polarizing plate 31 arranged on one side of the liquid crystal 
panel, and a 2nd polarizing plate 32 which is arranged on the 
other side of the liquid crystal panel; and three 1st to 3rd optical 
compensating plates 21 to 23 are arranged between the liquid 
crystal panel 10 and 1st polarizing plate 31 in order form the 
liquid crystal panel side and a 4th optical compensating plate 24 
is arranged between the liquid crystal panel 10 and 2nd 
polarizing plate 32. As the optical compensating plates 21 to 24, 
optical compensation plates which compensate the retardation 
of the liquid crystal layer and optical compensation plates which 
compensate the retardation of the polarizing plates are arranged 

to eliminate black flotation at whatever angle the active matrix type liquid crystal display device is 
observed and cause neither a contrast decrease nor a color shift during black display. 
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[wmHMtaiEH] 

m+mwL t tfrfs^^s^ t <d n ^^titc^mxim s 
nx i > -5 t a*e> & 5««**a<o«4/^/i^ t . 

r. ti«p»tt5»*9i \z1BM<ot * 7 <t h y * 
*9MHfc*fl*KB. 

[fl*S4 ] MrialB l Rt/!B 2 <D«3lffi^RiKt*fi-t 

d«WfafSSJi^iafp]*rS)i: s PfTt>u< ttSfi^iaHStt 
h y * *ll«»»a*3SB. 

^^ft^gBU «na«ji^*/u i: «na» 2 O0i*tt 
aJBoiar^*r^t¥fTt>u<«:Sii[tcBa«stb. ttjfsfg 

6 1 B-rism i <»mm&(»wmtimw®L&m 

£;fU MfS^4 07ti^ffl®teO@^n xO^l^^^fe 

fs 2 ^ii^tg^^iixtt^[S] ^ w-rt\cmm £ tix i^zzt 
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(nx — ny) d = — 100 n m 500 nm N (nx — 

n z) / (n x-n y) =0.7 — 1.2 OtEHtC®^^ 
tt. MIS* 2 (03t^1i-*ffifi y 9*f—*ss > (nx-n 
y) d =160 n m~370 n nu (nx — nz) / (nx 
-ny) =0.4 -0.8 <D%iMlz.nj££tiX\<^Z>Z.b$:!ft 

io 9 ] mriEfg i (D^mmmn y ^-v- 3 > 

(nx — ny) d = — 380 n rru (nx — nz) / (n 
x-ny) =1.O5-eS>0, MUBJB 2 <0***l«*Ef± y ^ 
r-'>3y (nx — ny) d =314 n m s (nx — n 
z) / (nx-ny) =0.538 "C#><5 £ t &W$tt~1rZ) 

&&ia7iz.*m<DT*7 L <<zfb y * *ffl«**«SB. 
i o ] ffrexs i y ^-r- v- 3 

V (nx — ny) d=— 350 n rru (n x — n z ) / 
(nx-ny) =1.14T**>t), MIE^ 2 <Z>3fc**lflHR#i 
y^ 7 ^— ->3> (nx — ny) d =274 nm. (nx- 
20 nz) X (nx-ny) =0.471 t'fcS^ t*»»i:t 

Mo 

m&m 1 1 ] ftimm s Rvm 4 (D^mmmam^ 

So 

[8S*« 1 2 ] mria^ 3 Rttm 4 ( n 

x — ny) d<0nnu (nx — nz) / (nx— n 
30 y) >8.0 X-tbZZb&Vfmt-rZfflklMl l^lS*^ 

i 3 ] mmm 3 s.t/» 4 <Dyt^mmma ( n 

x — ny) d = 0 n m v (nx — nz) d<0nmT*$) 

i 4 ] ffiriass 3 at^«B 4 OTt^ffl«^t± ( n 

x — ny) d = 0 nm, (nx — nz) d<-30nmT* 

*fipjstEffly^iaB wtE^a^^/ui: ifitzm i og* 
3t^{as*isu, #rta«*^/ut#ns»2<oH*« 

t OM^ft^^/Ha^5>W»c* 3 ^t>*m 4 (7) 2 fecD^ 
^*&fa«£gaU MlE^l2S:U ; *2C7)^;^««0-tn 

u < nmm. \z&m s t > 5 ^ t *w« t -r 6 1 
50 ^^L4co^-rix^(ci2®or^^^^ h y 
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1 6 ] mum i <Dm^m<o^mbtmmm^ 
[tt^^ 1 7 ] mriBm i <D?t^mmR(om$T^ u*<d 

2^f«ISo®{fr¥n x<Djjfafcmmm l (D«3tetR 

t%W&b-rZ>mj&%l 5X111 6{rfE®(^r^-r^y 

8] fltrlB* 1 ^*^««tRtt y ^x-v-a 

> (nx — ny) d=160 n m— 370 n rru (nx — n 
z) X (n x-n y) =0.4-0.8 ^ffiSHl-aS^tU 
«Tia*3^3t**MBRf4y ->g V (nx-ny) 
d = -100 nm— -500 n m, (nx-nz) / (n x 
-ny) =0. 7 — 1.2 ttTl>5 C £ 

i 9 1 miBiB i <o#9£*MHRttt y ^^-^ 3 

> (nx— ny) d =274 n m. (nx — nz) X (n 
x-ny) =0.471 T'£>9, WIESB 3 ^3t^»««fi y 
ff— i/als (nx-ny) d =350 n nu (nx-n 
z) / (nx-ny) -1. 14T*&6 C b ZWrntTZtll 

&m i 7 KiefccDT.^ r^y-^h^ *MfKss^is 

Mo 

im&m 2 o ] mum i ^ft^MfRtsf* y -> 3 

> (nx — ny) d =314 n m N (nx — nz) / (n 
x-ny) =0.538 T'fctJ. ftttBft 3 ^*^ffi«tgfi y 
^ ^ — > 3 > (nx-ny) d =-380 n m. (nx- 
nz) / (nx-ny) = 1. 05T-£>£ C b &&Wtb lT6 
m&m 1 7 l£fB«<OT * r^v h y ^ *M«ifi*^ 

21]. mum 2 is 4 ^3t**«««s9iB 

3£Bo 

[f»:*Jg 2 2 ] mrfESS 2 &uc» 4 (TCft^ffitttRf* ( n 
x — ny) d < 0 n rru (nx — nz)/(nx — n 
y) >8.0 XhZZb S:»»tt 6»*3g2 1 l£B2«W> 

[st 2 3 ] m&m 2 at/m 4 (D^mmmn ( n 

x — ny) d = 0nm, (nx — nz) d<0nmt'$) 

2 1 H»BtW7^r-{^ h 
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2 4 ] flfflESB 2 Rtf » 4 O^^ffifRffifi ( n 
x — ny) d = 0 n m N (nx — nz) d<— 30nmT* 

&>Z>Z.b%:mmb-tZ>m$&%2 li:Etwr^f^^ 
ffi t ^IH^jfti^^/HK^felHftjB 1 XtfIB 2(7)2 tfcra 

3Si^^L4(D^-rix7iiMcis«c^T^x^y-7 hy 

i w*« 2 6 ] HtriE^ i <ouftm<o&tom&miem& 
moszfaijfabmmz.mm.zti, mtzm 2 <DmwK<D& 
tommtHR&mn&fajjfa b sm^&Wiistix^zz. 

b*Q&WLb-rz>mj&%2 s^mmoTt^j-?^ \> y * 

[ W#E 2 7 ] HfrfSfB 1 <03t^tt«tS<75JBJf * n x 

•tjfabmm^m&ztix^^. b&w&b-tz>m&m2 

5 xfi 2 6 i^isgc^r ^ ^ >r h y * *Mifefi^^ 

[»*«2 8] me*i<o#3HM»KMty 

V (nx — ny) d= — 150 nm" — 500 n m s (nx 
-n z) X (nx-ny) =0.7 -1.5 "Cfc , SfffE^ 
2^*fifltfi(ty^7-'>3>' (nx-ny) d =25 
0 nm^450nm, (nx — nz) X (nx — ny) = 
0.4-1.3 -Cfc^r 2 7tCf2«(D 

[»*«2 9] atrtasB i <o5t^««tt y >a 

V (nx-ny) d = -320 n m. (nx-nz) X 
(nx-ny) =1.00"C*>?). WIEHS 2 ©**M«tEtt 

y >- (nx-ny) d =412 n nu (nx- 

nz) / (nx-ny) =0.774 XfoZZb&W&b-t 

5»*^2 7^iEStor^7 1 ^^ hy ^x^fSS^^ 

3 o ] wib^ i <03fe**t««te y > 3 

V (nx — ny) d= — 186 n m s (nx — nz) / 
40 (nx-ny) =1.14T?*>0. MfB^ 2 

y ^7 f — ->a^ (nx-ny) d =402 n rru (nx- 
nz) / (nx-ny) =0.537 X&>Z> b &¥f'$lb-$~ 

6 m&m 2 7 {zuffinr? f^/-7>y^ ^mm^m^ 
imxm 3 i ] mum 2 offl^teSrstriafRfi^^^/K^ 

<B5t1Si: oBJc«»^<*/H»^e>IH»:IB l Xtr» 202 

(o-ttu-^tboasf^n x<Djjfa&ffimmMsm<Dmfajjfa 
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JiroEl^lft^TfrfcEBStu WHEIB 2 (Z>«5bK<D» 

^rft^WEftftJl^Erft^iftfcspfT^BiKS^ stria* 

Bo 

X (nx~ ny) d=— 320 n m x (nx — nz) X 
(nx-ny) =1.00T**>t). MTKIB 2 ^***MttE#i 
y ^7^— i/3> (nx — ny) d =412 n m> (nx — 
n z) / (nx-ny) =0.774 CI b *W&b 1" 

5II*J3 3{^i2«fe^r^x^ ^ h y ^>^ssa«^ 

[So 

*H6jstsfiii^E« u fflrias*^^/^ £ Miesi 1 ^ii* 

fii:<om»cJBl<036^itfltES:EU WKKft^^/H: 
W8E!B2^ii*ffifc(Z)Bg^SB2^^4fi«S*EU, S& 
IS* l &tF* 2 <D3te^»«S^^:tt^^JlSf*n x tf> 
*"fRj35S«ftfSffiSB^Erp]*fp) £ Wit L < ilSHiicIEB 

3 6 ] mils* 1 (D{i^S<75KiRI4^SfriB«S 

jRttds«(rsa*s«oErR)*[6] £ Wf^safi $ ^t^s r 

m&m 3 7 ] Hfrts* 1 (Dit^m.WL<D mmm n x <d 
# ft t ¥ff keb «ri#» ^ -r 6 ss*« 3 

Bo 

IHM3 8] tt«EJSl^36^««tty ^-v's 

(nx — ny) d =250 n m— 450 n m N (nx — n 
z) X (nx-ny) =0.4—1.3 ~C£> 9 > mllS* 2 (7) 
*¥««fitty^-'>3V (nx-ny) d=-150 
nm— — 500nnn (nx — nz) / (nx — ny) = 

o.7 -1.5 x'&zz.kz&mt'rzm&mB 7Kiatto 

1/ (nx — ny) d =412 n m x (nx — nz) / (n 
x-ny) =0.774 TNfc>9 , flW5» 2 y 
^t"— i/ay (nx-ny) d =-320 n m, (n x — 



(4) %fW\2 0 0 3- 1 9 5 3 1 0 

6 

nz) / (nx-ny) =1. OOT-fc-S £ 6 

[§»*3S4 0] MK«10>#*MflttRI*y ^-v'a 
^ (nx — ny) d =402 nm, (nx — nz) / (n 
x-ny) =0. 537 Tfc V . S&fSSB 2 ^3t**tfflt«J4 y 
^f-^3> (nx-ny) d =-186 n nu (n x - 
nz) / (nx-ny) =1. UXfoZ Z b «r*Mfcfc-*--5 

70 Bo 

[0 0 0 1] 

IIBW^JR^ *ft«#Bf] *«Wll*t#*« ( I P 
S) h y ^Ij)[W*SlliJ|l, <Nf 

[0 0 0 2] 

t ^PB^t^ssffi^wf^w**^ it® 

TN^e- K***flctt;*fc UT/Sv *«L»*| £ t * 

^ h y * ^M***^»«^«i*«r^ro h 2 i ic^-r 

J: 5t-. *S*^/n o fefe^/n oo^&iJdE 
B£ftfc*ltf)fi5tetg3 1 «*^*/H 0 60»IJir 

Efi^ttfc*2^)fi5fe«3 2 ^^{i^LXV^o 

1 2. WJUh^^v?^^ (TFT) 113. Sj3im£l 
l 4. i 5 N ^iim^i 1 6*d«**Stt 

ttm&m^m&L lit, ^y^^hy^^m ^ 

B (fe7>f/U^) 1 2 2«j&Sjgfi8Stbfc#|S)S«l 2 

t H22 (a), (b) ir-t<z>*^a&*»BH4:E|Bl 
^rft^r^-r J: 5 «C * 1 <^«3te4S 3 1 <^K»Rtt^*rp]f± 
*SS 1 3<oE(R)*|S]i:SS:{c:EBStb-C*3?) . 12(^ 

i^^te 3 2 ^RlRtt^^fRlttiftSJl 1 3 (7)gEft^ft b W- 
tT^EB^^Tl/^o 

[0003] r(Dj:5*^o«im^*^T^^^^ 

40 ^ h y ^ ^mm^m^mmx^ 1 3 

m £ *lt t >b zmt z^&b m&m 1 

Irhb^JtWLZ 1 bM^3 2 <D»&)tm&M,frrt±.\&& 

*3V>T, ?£SJil 3^#4^^ft^«bffi^-r5w^^J:o 
T^C5Eft*ft^A^*tJi<Dffl*Dii:^i*<x^J: 
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SflSB^ft*. £OJ:5ft»6^fc#ffla>6fc*Lfc 

(a) -e*>5o WH^S*t*J:5«w»^|fijA^«iSi 

[0 0 0 4] *»#;£ft*>b«*Lfc#^rif*, ft 

\zM2 (b) t2i*5^xttW-*"SJ:5^*^*K* s fi<* 

^23 (b) x*>* 0 raBi^^tta j; ^ \z.$mft<o 

ho ft:fc\ 0 2 3^*0fi«(CttW-rSia3 (a) , 

(b) {^jSt5it^5o 
[0 0 0 5] 

fg*Sft£;ft/C^5o 0»JX-f^> W¥l 1-133408 

X^6 0 L^Uft#6> r<DgfffXtt^7— >7 Met* 
Wax h^* hSrOfeaN-SCirtcfitt^xfett 
X</^ftl\, — mm 2001-242462 -^«X 

[0 0 0 6] #389ltf> S i**8»fi KfcbR LX# 7 

cot? 7- ^y-^ v xwm£km7s*m&%m#'rz^<D 

Xfc6„ 

[0 0 0 7] 

^1 0{i5t« < l:^2 0{i7fetgi:OF B 1tc x fKS 
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i xnm 2 o«3tw^j3it5 y * >^m-r^ 

ft^flt«t*:B«LXV^ii:SrW»i:-*-6o 

X, ft3t*M««tt-t*L«Pixitt-elll***ts feSt^i 

ZtiZo JBiaa 5 JB2<o«3fe«<OKiR*lifi-t*t J P 

[00 0 8] #3891<DSJ 1 ojgJBXfi. IB 1 ^ffl5t;ffiSr 
tt*/^/w»|PiapE«yicfi1B L> JSS^/uilB 1 ^> 

3tfc<0#^»te&EU IS 2 

©P*fc!M^#*ttflHS«:BU IBi fti^l4S3<a#3te 

*fp)^¥tTt>U<fiSiS^E«$tt, fg4<Dft^«;f£ 
£>JS#f^n x^fijdsftiJi^BfiJ^fifcWf^Ell* 

Blft*lP]t¥fT^E«*tL« 0 ^l^fiM 
^JB»*n x^lftdSRAJl^Elft^IftfcWf^EB* 
*U m 2 ^3fc^ttfa*S<DJStfT^ n x <0*rp)* s *S«OB 

fij*i^taa:*cEitsix. *3(05t*ffi«ffito®sf*n 

x ^fp)^ 1 <&ffi*teO»J|xtti#lRj £ WtKBB S 
tl. *4eO*^flt«^Jffl*f*nx^*fpJ*S|B2<oai* 

[0009] *^(oS2^im ii^kk 

30 «ft^^/KO*rr6jSffiffi!J^B« ^ IB 1 (o 

uim. t <Dm^m§>'<*^\fat>mikm 1 Rxtm 2^2 
mzm&s^/isMfrhmikm 3 ^t^m 402 

Sr^n xcD^f^^^4li^gB[^*f^^¥fT 1 bL<^SB: 

i^EM^tt. »3Rt^»4(03fe^*flttS«^ailf*n x 

^*^dSfRSB<oErR)*f6)t¥ff(wE«S*tSo 

X. IBioffl5tffi^!»iRtt^«SJi<oE^^^Sie^ 

ES^tt, jB2O{H3tffi^RitRttds*fi«(0El^*r^i: 

xO^fpj^fRSilcoBr^^fPj^SiStcBB^tt, ^2 <d 

*f63<i:¥tT(cgag^n. «3(D3te*ffl«4R<OJB*f*n x 
^*|Sjds«fiSoErnj*fp)i:¥fTJwBjtStu, %4<Dit 

[0010] *&W<Dm 3 OJgffiXtt, » 1 ^ffl^SS: 

m&'^/wttfamfawizmw ft*^*/ui:iB 1 ^ 

50 tt(0^i«fi^EL, Kl&t5IB2W3te^lt«tS^ 
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l< &mmzRm£tiz> 0 -rx\ sb 1 ^ftfoK^SMx 

fc. SB 1 ^^fflttS^SSf^ n x 0>:£ft*SjKdUI<0S 
fi#ftfc¥fTKE«£*x* IB2©3te^flHR<oH*r*n 

[0011] ^/c. mum 3 <ommmm<r>&MMffix~ 

U M/^/^g 2 £>ffi3fcR fc OP^ icSMt^/HIW* 

^«#:ssiao 5 *2 0 2ttco5t¥««4g*iaL. sis 
-c\ sb i ^fi*ts^K4x«^«s«<^BBrp]*ipj fc w-n^ 

[0012] #389?OgS 4 COff^-m, SB 1 <7)il*&£ 

{■3feftfc<z>m«-*l<0**««tEfeEU tt»'**/ufc 
SB 2 <0#^«tE^*ft«L(DJB»* n x 

E«S*U JR2<0«**^»iR*A s «*»oBrt]*|plt 

WTJrBBIlStuS, Si ^7fe^*«*g(O@0T^n 

[0 0 13] #Sft»«c43Jt6 y **f— 

- >3 V 3 &EB L T I > 5 £ fc 

tar e>*< 4*. 

[0014] 

cjBi (owtmm 

1 onasjgffio) 1 ) iaifc#»wfcfctt**«#;& 
i£<D7 * 7 << t v * ^mm^m^&m<om 1 <*>its 

JKffio 1 oW^Sr^-r, mi (a) ttfKAX^Sll^) 
»Ji«iSS:^-r«*0. Ell (b) (±&/I?>Eft;£ft^ 

3ttt*r&iS:«*w^-riaT?*>6o i^iafc^i-«J:5fc, 

«&**M£fi 1 fi* 0 fc^LfcJ; 5 fc, t&mm*& 

tsi 1 fc. *hrjk«i 2 fc. m®m*mmi 1 fcatfts 
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/o 

»*'<*/n ooitfris^ftS^i 2ffljo*MMfrf± % 

£*u S&fc*o*«fcfiSBl<0«*E3 l^EBStt 

1 l«w^fcfiJB4©#¥W««2 4#E«S*u S 
6fc*^^fcttSB2<D«*K3 2^Sag^^T^5o 

[0015] rr-c, £JH»<oiE*ttci3if^T, 

<D±T#fp]4:iIiffi±T2r[Rk fc£;frft£ira;fc&;£rp)fc 

tsi 2*s#ft-rs«^^rRi*r*«y, tgts^ssi ia s 
[0016] 11 (b) 4r#R8-r5fc. atrCfSAJB 1 3 

ofMlttffiStE 11. 12 fclJf^WrfcEft LXis 9 s 

ffoPaJfl 3 CO A n • dfi 310nm-e*><5 0 Sfc, ffifBiK 
&m 1 3 <OgHft;£ft£lM_hT;£ft fcU *1 (VMftW. 

3 1cOP^H2# (ii^^s^-r^^ftfcB^-r^^ft^^: 
20 mm ©^rwtt**JBi 3 oEr^ftfc seizes £*t 

tt^c JB2©{B36tR3 2^KiR«Ji(0*|p]fi«fi« 1 3 

^iBipj^fcWf^iaasnro^o 

[0 0 17] £fc. SB 1 03t**&«« 2 l^JBSf^n x 

1 3oEft;frftfc^fcEBi**vc^ 

1 30>Eft*ftfcS@:fcEB£;h/C1^<5 o I 3 i 
Bffi2 3co@iff^n x<^*|p)«SBlO«5teS3 lORiR 
«l^*lp)fc¥ff^iBBStL-C^-5o S4 0*fillfi2 

4 <OB»f*n x tf^ftfiSB 2 CDigftffi 3 2 <DW.U$to<nJj 

30 rfij fc WrfcEB £ ^tr i/^o 

[0018] r T% HUiS#^^«M^ 2 1 ~ 2 4 fiffi 
nx, n y , n z £r^fLs (7^/UA) ®F*0COx 
*IpK y^lpJ^tt-e^JSJf^Srn x, ny.l?^^ 
rfiJOB*f*S:n z fci"6o ^/c. dU#«#i«fi2 1 
~2 460jM3a^*^ftomi?fc-r5o ^U, Sl« 
^ffiit1S2 1 (D^fc Lt, U^7-'>3y (nx-n 
y) d = — 380nrru (nx — nz) / (nx — ny) 

= 1.05fc K2(D3ti^««ffi2 2<^*SH4fc LT. 
7^ — > 3 > (nx — ny) d — 314 n rn, ( n x — n 
^0 z) X (nx-ny) =0.538 fc Lfc 0 ^fc. SB 3 C0t1c 

2 3 *5 J: t«B 4 ^Tfc^ffiffiffi 2 4 tt-t iX-fftt y 
$ — b > (nx — ny) d = — 6 nm> (nx — n 
z) / (nx-ny) =8.3 fc Lfc G 
[0019] Hi ^«^4«roiSfi*^3$B 1 11, «A 

li 3jc«iiL*sHJin*tbxi^i^»*. jEBS^6fR«-r 

5fcf-<T0O{i^;1S3 1 , 3 2, ^Iiffi2 1-2 

4. m&mi 3<n%M (gaft^ft, v&i&m ^wtu 

< ttllfcttiLTfc!), SS2<Dffl3feK3 2KJ;Sffl3te 
#Hpr^»»S:S*-t5C:fc4<*l^ffl3tS3 1 tcPliS 
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[0020] Sfra>(0 J: 5 *ciB3fc*tt«*ttS:«ro*iiK-r? 

3ttS 3 1 *3 J: T>*fg 2 3 2 ^*^»*ttS:««i- 

[00 2 1] mi 2 1 f*. »»r-5 

1 0 fcmm^wn^^^x, m&m 1 3 &m 
*^t±^fli*ffi«:*»*rtH2: «t ^-r^m 1 <Duytm 3 

l\ «MFftSr*ftS*3t§Rttia2 (b) Iw^-TJ; 

«ixiixii^ rrx\ *»w^*3^ti»a 

Ufc«HE#***MttE 2 1-24 teW«=£WS-r 5 - £ 
-ea»L-c< 6*oj6ft^bS:tt«i-SJ:5ft»*Jwi- 

[0022] mivMmzxzmikm^mwiD^^h? 

* h<0&IHI4$te£E LD I MfiiOE Z contrast 
SLfcjS*dSH3 (a) -e*>5 0 HHlw^-C, 

* hJfctt^flJ^feNHUiBOO , 400 , 200 , 100 , 50, 
20, 10, 5 X&>% 0 ^Ifftttcp^dSjEffiffilF, |Q 
^R^*^^"j7!i^J^{rmifft20 o , 40° , 60° , 80° ~C 

(a) x*7f;£tiz>£?\z^ m i <om&<DHL&»7M&m-c 



(7) f£M 2003-195310 

^&i*Lfei(03y h7^ HfcSrfi^S*. ^oli 

tt:b#(7)^^— h^ec^fti^flsai^^^offifta^ 

[0 0 2 3] ^CT\ ffiffS(7>J; 5fc#^flBR*:48rC 

(nx-ny) d , ifttf|Rff;£ft<OKftff&^iv^ > 

— 9 (nx — nz) / (nx-ny) SrR^L* (n x 

— ny) d=— 310 n rru (nx — nz) / (nx — n 
y) =1.0 k U/Co e^£#. SB 2 <D3te^ffi«« 2 2 K 

° hSr»J^U/tt>codSH4T-*>6o - 

*2C0^|fi«ffi2 2|iy ^7*— v-a > (nx 

— ny) d=160 n m~370 n m N (nx — nz) / 
20 (nx-ny) -0. 4 — 0. 8<D®Ht^39:^-r 5 C k X*® 

«>a»X(7>ftffi3 ^ h^2 OJ^LJitft^. *»M 

[0 0 2 4] $^>(^. »2(7)5t*1««ffi2 2^7>- 
^SrS4-efi«fftWtfeS:^-r (nx-ny) d =270 n 
m, (nx-nz)/ (nx-ny) =0. 6 (^Ix^ L, 

% i ^^^«fi^ 2 i <d/<*7 * &mt$itxmm<D 

i«2 0 1liy^f-^3y (nx-ny) d = -100 
nm~ — 500 n m, (nx — nz) / (nx — ny) = 
30 0.7-1.2 ^©StcS^ecirX^a^X^SiS^ 

[0025] (mi <DMffimm<o 2)^2 (omnmm^ 
2n. mi <D%ffiflm<o 1 k mm\^m 1 

v'a^ (nx — ny) d — — 350 n m s (nx — nz) 
/ (nx-ny) =1. 14^ U l2^fififfi2 2W 
^14^: LT, y ^7-^ay (nx-ny) d =274 n 
40 nu (nx — nz) / (nx-ny) =0. 471 k L/c: 0 
* fc, S3 O^lifSfe 2 3 jo cfc 4 tD**«flt« 2 
4li!i^7-^3y (nx-ny) d=-6 nm, (n 
x-nz) / (nx-ny) =8.3 k L/c Q 
[0 0 2 6] w<^<t5^UT»P>tLfe?ftftS^3Sll03 

^±^:ft«9. ^8^f>SSUc^3yh7^F 
hlttt«*«^»*T-»JSL^ilS*^RI*T**)o 
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[0 0 2 7] $k±.<D% 1 <DM1&J&MlZjo\,^X^ 

mflB^ 3 (D^mmm 2 3 *3 <fc Sg 4 Oft^MflttS 2 4 
f±(nx — ny) d<0nm^ (nx — nz)/(nx 

-ny) >8.o -e*>sct*s»*Lv\ *fc«t, flfrfass 

3 CO^mmm 2 3ioJ;Ol4 W^-tfiflttS 2 4 (i ( n 
x — ny) d = 0nm s (nx — ny) d<0nmX*$) 
6r<b^U\ *>SMi. WIE^ 3 <7>3fe^M*»K 2 
3*5j:t/IB4(03te^1t«ffi2 4*1 (n x-n y) d = 0 
nm, (nx-ny) d < — 30 n mX &> Z> Z b fcUT"£ L 

[0 0 2 8] [3*2tf>HJ&fcffi] 

*/^/uo*«|^B«StLfcJB l (&3te^*fltffil¥4 0 A 

* 1 3U, A- 1 0 aXfflfcBS $ ft 

fcss 2 <*> 4 o b t , m2 <Dftsmm&# 4 

OBOfifflSlCia«SttfcSB2<D«3te*R3 2 
;ft,X^5 0 

[00 2 9] ffflEfg 1 tf>ft^*t«E# 4 0 Afi«iS'** 
0 (ftKflU^BB £ *xfc!fS 3 <E>3te3**i*E 43i: *<7>»H 

i3igEm $ tbfcsg 4 <7)^M«i£ 4 4 ^ hm& £ tlX ^ 

[00 3 0] mi <DM%WL 3 1 O»iRttC0*Injli?ftSJi 
2<Offl3teS3 2^)iRiRtt(7>*rpltt«*«l 3(DE|nj;fr|n] 

[00 3 1] mi(D^mm^4 i<D&&b it, y* 

3 > (nx — ny) d=274nm x (nx — n 
z) X (nx — ny) =0.471 £ L> Js&tff^ n x (Ojjfa 

*«fi4 2^ttiLT, y^x— >a> (nx-n 
y) d=— 6 n m, (nx — nz) / (nx — ny) = 
8.3 tU Btfr^n x<Djjfa&mi <DUytWLZ 1 <D®ltx 
•fcfrfat WrfcBSfiLfc, !B3^ft¥«l!BS4 3©»tt 
b LX> y ^-r — >- (n x -n y ) d=-350n 
m > (nx — nz) / (nx — ny) =1. 14£ L x /3#T 

*n x<0#i6j*ifc&si 3^garfi]*r6]ir Wf^gsBu 

Ac 0 S4^fi(8S4 3^^lt, y^^-v-H 
V (nx — ny) d=~ 6 n m N (nx — nz) / (n 
x-ny) =8. 3£U S^T^ n x (Djjfa&W, 2 CDfift 
S3 2^KlRW*fpJt 5 Ffi : ^ffiiaU^io 
[0 0 3 2] ^^J:5tCL"C»P>tLfc«A*^3fi«l A 



(8) 15BH-2 003-195 3 10 

14 

Tn-TJ: 5 l-^^jg^^l LXt> ^ > h7^ hfl*5 0 

&fa±i,x^zzk&fflg&£titco AEmxn^o- 

[0033] (S2 (Dmmmm<D 2 ) as 2 <ommmm<D 
211 ^2 1 <t i^i-m 7 1^ ufc^m^ 

70 t?. Il^)3tf *»fi4 104#ti^ LX. y^x 

*— (nx — ny) d =314 n m, (nx — nz) 

/ (nx-ny) =0.538 b U JSJPf^n x 

3<Dm^\^bmm.^mm^ 0 fB2<o3t^M«« 

S42^RT, y ^-v'a V (n x - n y) d 
= —6 n nru (nx — nz) / (nx — ny) =8.3 b 
U JS#H£n x (Djjfa&Wi 1 3 1 <7)B£i&#;£fa 

^Wf^gaaUfc. S 3 <a5fc^*t«4R 4 3co«rtti: L 
X. y^^— ->3V (nx-ny) d = -380 n m N 
(nx — nz) / (nx — ny) =1. 05^: I, WSx^-n 

4^ififi4 4©#i4i:LT, y^^-i/3^ (n 
x — ny) d=— 6 n rru (nx — nz) / (nx — n 
y) =8.3 fcU Sifr^n x ^*rfij** 2 <^«i5tete 3 2 

[0034] co<t5^ux#e>tLfe«s*^3e«^)3 
. ^ Ko«iffA»tt*aaeLfe&c^ m9 (a) 

X^^ttSJ: 5tn s a»A^J;&i*=i^ h7^ o 

^ hit«^*«w»^x-sy£ufejg*^ravT*fco^ 
<odS0 9 (b) -e*>£o r^^f), »»ft*aeft**fc 

[0035] rcx\ m2<Dmmjtmcni, 2^*sit« 

03t^4fi«ffi 44 tt (nx-ny) d<0nm. (nx 
' - nz) / (nx-ny) >8.0 ffc^^i:^ L 

t\ sfcfctt, WIE2 03t^lfi«tR4 2ROf»4(7>3t^« 
44(i (nx-ny) d = 0nm, (nx — nz) 
40 d<0nmT^5:i:»^U\ fcSlMi. WISS 2 
<03fe^««tS 4 2 &t/» 4 <D^fi<S#t 4 4 fi (nx- 
ny) d = 0nm N (nx — nz) d<— SOnrnXfo-S 

. [0036] mrism i ^r/m 2 (D&nmmmx^ a tfc 
fc9s iBo«ffi*ia»tt^»*iirsctt>^rffix-*> 

3tt«T^»*Ll\ ^C-C*^«««S:2tt-Cft#* 
50 «»ft»ttSrHm-r5*#S:«IWUfc 0 ^^13^ 
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[0037] m 3 (Dmmmm) 

1 1 (^Mf 1 B^MIri 1 0 (a) , 

(b) ?>m^mx^ir 0 z<DmMJtm&. m^<^^\ 

0 t, m&'<*'i'<nmm\z.m&isthtcm i ^*^««« 

■IB*tK3 1 «*'<*/H 0<a»MU:KB£*xfcft2 
[0 0 3 8] WfB*^1i«tR» 5 0 ^ 1 0 «| 

[0 0 3 9] ft 1 3 1 <^!»lR«|0^f6]|i«fiS 

1 3(OgBf63*'fR]^SS^gfiS$ttTV>^ 0 £fc. ft2<7} 

ffi^S 3 2 (DKiRtt^^fpjfiiSaB i 3 <7>gSft;£ft £ ¥ 
[ 0 0 4 0] ffrfBft i <D%&ffi9m 5 l^iiat, 

y^ — v-3>- (nx-ny) d=-320 n nu (nx 
-nz) / (nx-ny) = 1.00£:U JsBJf^nxCO^ 

|Pl***Jil 3©E|S]^i:spff^B«Ufc. HirlEft2 

— ny) d =41 2 n rru (nx — nz) / (nx — n 
y) =0.774 fcU ®#r#n x^Wail 3 <DgB 

[0 0 4 1] c <P»/a*J$o?fo&*^3g« l B fi. m& 

£ ft < ft 1 0>«#te 3 1 trpi jg u r. r xmytm^m 1 
ft^ 0 ffl*s«»«^**s*tt^a*^t± 

^>IlET^C5 1 b^^2ilT^«-r5a^fc^> ft 

1 ^Tfe^ffifSS 5m±i 1 3 -c^SiKfa 

S2(D*fIfli5 2(i±ttX«S3 1, 3 

[0 0 4 2] ^0«t5»-LT»<bttfefKJ|«^i£«l B 
c^riv h7^ KoaSFAWiSrjHftUfci: -5, Sill 

[oo43] (ft 3 <omMj&m<o i o 2 ) ft 3 <n%me 

m<D 1(D2I1 ft 3 OUSSjgffit^ 1 CO l £ 1 0 
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It, i/ials (nx-ny) d =-186 n rru 

(nx — nz) / (nx — ny) =1. \^b I, jgj#r^n 
x 1 3 fl5E|Sl*lp| Wf i:El Lfc, ft 

2<0^*|flM£5 2(D&&t Its y^3> (n 
x — ny) d =402 n iru (nx — nz) / (nx — n 
y) -0.537 £ U HSf^n x ^fa^ifofyf 1 3 (DgS 

[0 0 4 4] rcoj; 9lvlLT#e>^/c« B B B ^^g(7)n 

/o (a) x^£ti%£?\^. W^(cJ;f)f3yh7^ h 

h7^ HJtf±«*«o»j*t?a8^ufcte*^iRj*^*>o 
fct^)^iai2 (b) -efc-5o ^w^e>. nwft&mt 

[0 0 4 5] (ft 3 ^HJS^ffitO 1 <£> 3 ) ft 3 (^>Iii 

m&ttnr * *r bv * xmm&m^mw t mm 

#7*— is sis (nx — ny) d = — 186 n m N (nx — 
nz) / (nx-ny) =1.3 b U JS#f^ n x CD^fa 

5 2(D%fV£b IT, y — >- (n x - n 
y) d =402 n rru (nx — nz) / (nx — ny) = 
0.7 b lx JB#f*n x(Z)*-|ft*r*ft»l 3<Z>gSft^ft<>: 

[0 0 4 6] roj;5l=:UT»^ttfe»ES*^aS«^=i 
50 fc1*=»> h7^ Hj&S5«Ji^ft5ri:^fltBStL/t: B * 

[0 0 4 7] (ft 3 (DM^M1&(D 1 CD 4 ) ft 3 <D%%M 
m<01<D4&^ W$S<DM1fcMWi<Dl<Dl, 2, 3 b 

ra«^»fi8Sr ^ !P , ft 1 (D^ffiftffi 5 1 <^f££ L 

40 y-^-r — (nx-ny) d =-186 n m. 

(nx-nz) / (nx-ny) =1.3 b L> S^T^n 

xo*rp)*aeaai 3<osaf6]*rpj^¥?TicgaBufeo » 

2 tf>3fc*«fflMR 5 2<D»tti: LT, y^x-^3^(n 
x — ny) d =402 nm> (nx — nz) / (nx — n 
y) =0. 54 £U H»r*n x^f6)S:iKSJSl 3(OiEl6] 

[0 0 4 8] <£ 5 Ltf ^ntWat^fO^ 

^ h7^ \*<D&mft%f\&*mfe\^tLbz.*>, aw^iicj: 

bfay h7^ h*S5K±i:ft6C fc*«»BSixfc. * 

-9- 



17 

[0 0 4 9] (»3 <DMMMWi<V 2 (Ol) $3 (VMMM 

nnmM>m^mwic2<Dia)m^m*tmi 3 ( a ) , 
(b) t^-To »3(D^jB?g«s^2fi x ms^mmMM 

fc:B«£jfcfcJB 3 l tt*»<*/H o^S 

6 e *^*«tei¥6 oiiii^/H o«j^*ffl!if-ia« 

£ *tfcfg i ©***Mt* 6 i t^(Dmm\^mm^titcm 

[0 0 5 0] ^1 ^{iTfeffi 3 1 ^»HXtt^*fpI««fiji 

i 3^aarp]*rp)^WfiriB«SixTi/^So S2co 

ii^s 3 2 <o«iR«i^^rfttt*Kaa i 3 (Dmfajjfa t m 

[0 0 5 1] Il(D*f»«fi6 IT, 
7 s v'a ^ (nx — ny) d = —320 n m, (nx — n 
z) X (nx-ny) = 1.00£U JBtft^ n x CD^ft 1 

Sri&Big 1 3^BBipj*fpj<t¥tTJc:ia«Ufc 0 $2^f 
i«S6 2©!|«4i:U, )) #*f—i/B >- (n x-n 
y) d =412 n rru (nx — nz) X (nx — ny) = 
0.774 k t, JS#T*n x^fpjSr*SJi 1 3 cogB|ti];£f ft 

[0 0 5 2] C<DJ; 5^UT»e>*ufc«**^SS«l C 

ir^-T J; 5 I- if^AS^ fell* LT^^y h ^ 2 

[0 0 5 3] (S3 <DmWMM<D 2 CO 2 ) S3 (DMMM 
m<D 2<D2U. S3 <D%W&1&<r> 2 CO 1 ICtf: bfcHt«# 

toH>li^i«fi6io#ftLt, y*^ 

— v-3> (nx — ny) d= — 186 n m N (nx — n 
z) / (nx-ny) =1. 14<h U ®Sf^ n x cO^fp]^: 

?&PbJ§1 3 05BlPl*lRli:W^ia«Ufc. S 2 <D%^m 

»tS6 2^»ttt UT, y >a ^ (n x - n y) 

d —402 nm> (nx — nz) X (nx — ny) =0.53 

7 £ U JStff^n xco*ft£?i&P 0 J§l 3C0ga^]^f^^S 

[0054] ^(o&oK\^xnhtitz.m§k^mw(D^ 
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tci><Dj>mi5 (b) T-fc^o r^T!)^, %LWft&&it 

[0055] £x±<D±?{^ *^»«S2ts:-e«ja-rs 

(nx-ny) d N ^ 
— -^Nz (= (nx — nz) / (nx — ny) ) 

fctc5, IU1 6*5j;t^l 7lC7jti-J; 5 ~^<D^t 
^ilS^y^^g^ (nx-ny) d =250 nm 
—450 nm s (nx — nz) X (nx — ny) =0. 4 ~~ 

1.3 <OtSH^R5feU fc 5-*co3t^M«t5$:y ^7 f - 

>3>-(nx — ny) d = — 1 50 n m 500 n nu 

(nx-nz) / (nx-ny) =0.7—1.5 (DjfiBIK: 

[0 0 5 6] 

S l Si <o^ffi«ffi 7 l 

i-gE^^tLfcSl 0>iB5fcR3 l «*^*/H OcoS 

m^mmtstitim 2 o3t*«fltffi 72^ s 2 <o%£m 

[0 0 5 7] Si <0{H5ttE 3 1 ^BSiRtlli^*rp]«?KSS 

i 3coga^]^r&]i:Sii:tciag^tvxv^^> 0 ^/c, 12^ 

30 myt& 3 2 coesiRW^^fp]fi^ H e B ii 1 3 (omfajjfa t w- 

[0 0 5 8] Si ^*^4S«tS 7 1 (Dft&t UT. y ^ 
f-^aV (nx — ny) d=412nnu (nx — n 
z) / (nx-ny) =0.774 i:U JBSf* n x CO^rp] 

*«eSSi 3^garpj*rR]^^iai-E«u^ 0 120^ 

ffim&7 2(D^^t It, y^X — '>3> (nx-n 
y) d = —320 n m N (nx — nz) / (nx — ny) 
= 1.00tU H*f^n x^rfi)*ffiS®l 3^IErS]*fS] 

40 [0059] ro«t 5^L"c»e>ttys:«s^3$«i d 

\^i-£?\-t*coftmfrtbm&^xi)^i/h7x hfc 1 

0 Kit ft 9., ^»f)««irc«^3yh7^ 
bfrfa-kl,Xl^Z>Zkfcm$&£tltc 9 ^7t. IE®T-(0^ 

[0 0 6 0] (S 4 C0|a6?gffiO 2 ) S 4 <Dmffi&t&<n 

50 l<Dft*m®.WL7 KDftfek UT, li^ay (n 



-10- 



19 

x — ny) d =402 nrru (nx — nz) / (nx — n 
y) =0.537 t Lx JBSf* n x (Djjfa&m&m 1 3 OgS 

£ LT S y >a > (nx-ny) d =-186 n 

m s (nx — nz) / (nx — ny) =1.14<hL > @#T 
^ n x 05*fRj SrrSSJl 1 3 OgEfa^ fa £ Wr idgSg L 

ft. 

[0 0 6 1] z<D£?lz^xmbfttci&Mim^mW:<D=i 
(a) -C^£*t5J:5(^ SMI^&fay h7^ h 

h^* hittti**«^«^r*fflysu^iB*tra*r-*>o 

fct>o^02O (b) -Cfc^o SUM** 2Mb 

[0062] «?*3, a±«)«-*it*iiBottw-e«t3(fi^ni 

[0 0 6 3] Sfc. ffi#«. 
[0 0 6 4] 

lt4o!9. ztDfttmmmt it, ^fts*^^ y * 

hiftTa s iB£«b*<*!K ^oII^*7->7F 
[BB^ffiVftRH] 

[0i] sb 1 <omvsMm<o 1 ^^^^e^^wt- 

[0 2] 3t^«tSE^fl?ffl«:RW-t-Sfca<)<o**H"C*) 
6 0 

[0 3] IBKO^Jgffi^iJcisJtS^^h^^ hife 

[04] y v"3 ^^^—^ £ Ucnyhyx 

[05] y^r-^a^/^^-^^U^yh?^ 



(11) 4#P)2 0 0 3- 1 9 5 3 1 0 

fffttfttB-cfc*. 

[0 7] |g2(D*16?Kffi^l^«S^SI«S:««:W(c 

[0 8] m2(DmMMM<0 1 Cioft5^Vh7^ hOff. 
»A*M4BT>*>6« 

[0 9] &2<omMl&%<0 2.\^te»z>=iisy i 7* hb& 

70 [0 1 o ] 1 3 <7)mffi.Km<D i 

[011] Wi 3 <DmMJ&fflt<D 1 f^iott5^^ h7^ ho 
[012] » 3 <7>||JfcJgffi0> 1 (Ciott5^>- h7* hi 
[013] S 3 (^Iffif 1(7) 2 (D^i^^gl^TO 
[014] %$3<DMMl&m<D2lCiSftZ > =i> h7*h<D 

«»AWttB-C*>5. 

20 [015] IB3(Z)|llfj6»ffi0 2{r*3*tS=«>' hi 

[016] y^T—>3^7y-^ttfc3yh7 
[017] y^r-'>3y^7^-^tUc3yh7 

[018] !R4co||lE«tt^l^KA«^3SB«:«^;n 
(c^-T0x**>5o 

[019] m^comiMMnco i Ciolt6^y h 7^ ho 
«Wfc«ttB-C*>*. 

30 [0 2 0] !4(7)lW^2l:jolt6='y h7Xhi 

[02 1] «3fe<7>«S*^36«tO«[IS»^S:^-t-*jaB 
[02 2] »*<o«**^36ilSr**Wl^i-BT*) 

[0 2 3] ^O^S^^Bt-^^e^^ h7^ hi 

[fff*OR9!] 
l 0 ftS'^/u 
40 11 HE©JiftT-g*£ 
1 2 *tfpjSffi 

1 3 

21, 4i, si, 6i, 71 mi<nyt*£ffimm 

22, 42, 52, 62, 72 Sg2 0ft^tftt£ 

2 3, 4 3 i3^7tfif8S 

2 4, 4 4 »4^3te*M«tS 

3 1 mi (OWkft&L 
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